Physiologically based kinetic modeling of bioactivation and detoxification of the alkenylbenzene methyleugenol in human as compared with rat.
This study defines a physiologically based kinetic (PBK) model for methyleugenol (ME) in human based on in vitro and in silico derived parameters. With the model obtained, bioactivation and detoxification of methyleugenol (ME) at different doses levels could be investigated. The outcomes of the current model were compared with those of a previously developed PBK model for methyleugenol (ME) in male rat. The results obtained reveal that formation of 1'-hydroxymethyleugenol glucuronide (1'HMEG), a major metabolic pathway in male rat liver, appears to represent a minor metabolic pathway in human liver whereas in human liver a significantly higher formation of 1'-oxomethyleugenol (1'OME) compared with male rat liver is observed. Furthermore, formation of 1'-sulfooxymethyleugenol (1'HMES), which readily undergoes desulfonation to a reactive carbonium ion (CA) that can form DNA or protein adducts (DA), is predicted to be the same in the liver of both human and male rat at oral doses of 0.0034 and 300 mg/kg bw. Altogether despite a significant difference in especially the metabolic pathways of the proximate carcinogenic metabolite 1'-hydroxymethyleugenol (1'HME) between human and male rat, the influence of species differences on the ultimate overall bioactivation of methyleugenol (ME) to 1'-sulfooxymethyleugenol (1'HMES) appears to be negligible. Moreover, the PBK model predicted the formation of 1'-sulfooxymethyleugenol (1'HMES) in the liver of human and rat to be linear from doses as high as the benchmark dose (BMD10) down to as low as the virtual safe dose (VSD). This study shows that kinetic data do not provide a reason to argue against linear extrapolation from the rat tumor data to the human situation.